Synthesis

General
Reagents (Aldrich, Acros, Lancaster, Fluka) and solvents (Fluka, J. T. Baker) were used without further purification. 4 -(3-Methylbutoxy)benzaldehyde ( 12) and 3,5dihydroxybenzaldehyde ( 5) are commercially available. Propyl-3,4,5tris(tetradecyloxy)benzoate ( 8) [1] and 4 -(di-1H-pyrrol-2-ylmethyl)benzonitrile ( 11) [2] were synthesized according to the literature.
Column chromatography was performed using SiO 2 Infrared spectra (IR) were recorded on a Perkin-Elmer FT1600 spectrometer. The spectra were measured in the neat state. Selected absorption bands are reported in wavenumbers (cm -1 ) and their relative intensities are described as s (strong), m (medium) and w (weak). 1 H NMR (300 MHz) spectra were measured on a Varian Gemini 300 spectrometer and are reported as follows: chemical shift δ in ppm (multiplicity, coupling constant J in Hz, number of protons). The residual solvent peak was used as an internal reference (CDCl 3 : δ H = 7.26 ppm). 13 C NMR (75 MHz) spectra were recorded on a Varian Gemini 300 using signals of CDCl 3 (δ C = 77.0 ppm) as a reference. All spectra were recorded at 20 °C.
Mass spectrometry was performed by the MS service at ETH Zürich. Electron impact mass spectra were measured at 70 eV on a Hitachi-Perkin-Elmer VG-Tribrid spectrometer.
High-resolution matrix-assisted laser desorption/ionization mass spectra were measured on an Ionspec Ultima FT-ICR mass spectrometer using 3-hydroxypyridine-2-carboxylic acid (3-HPA) as matrix. 
Experimental Protocols (Scheme SI1)
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3,4,5-Tris(tetradecyloxy)benzaldehyde (10):
3,4,5-Tris(tetradecyloxy)phenyl)methanol 9 (950 mg, 1.28 mmol) was dissolved in dioxane (20 mL), and DDQ (2,3-dichloro-5,6-dicyano-p-benzoquinone, 289 mg, 1.28 mmol) was added. After 15 min, a precipitate formed and the color changed from dark green to green/yellow. The solvent was evaporated while the solution turned purple. The residue was dissolved in CH 2 Cl 2 (70 ml) and filtrated. The solution was concentrated in vacuo. 
High-vacuum Sublimation Apparatus
For the high-vacuum sublimation apparatus ( Figure SI1 ), the following devices were In a typical sublimation experiment, 1-2 mg of the porphyrin were placed into the quartz flask, the apparatus was closed and evacuated using a turbomolecular pump at = 10 -5 mbar (oil diffusion pump could be used as well). The cold trap was filled with liquid nitrogen, the tin bath heated to 232 °C (melting point of tin), the quartz flask was immersed, and the bath further heated at a rate of 20 °C/min. When the porphyrin started to sublime, the heating rate was lowered to 5 °C/min until all of the product sublimed or it was stopped at a temperature of 480 °C.
After cooling, the sublimed product (and, if necessary, the residue in the quartz tube) was washed off the cold finger with 1 mL of CDCl 3 . The product was analyzed by means of 1 H NMR and MALDI-MS. Figure SI1 . a) High-vacuum sublimation apparatus, maximum temperature 500 °C. b)
Detailed view of the tin bath and the cold finger with the sublimed porphyrin.
10 Porphyrins 1-3 were sublimed at a tin bath temperature of 380°C. The structural integrity of the sublimed material was verified by 1 H NMR and MALDI-MS.
Porphyrin 4 was sublimed at a temperature of 420°C. MALDI analysis of the red deposit at the cold finger showed that most of the product had decomposed during the sublimation process. According to the MALDI spectrum, one or more tetradecyl chains were cleaved off the aryl substituent ( Figure SI2 ) Furthermore, the porphyrin did not evaporate completely, leaving an insoluble black residue in the sublimation flask. 
Controlled Switching between Imaging Modes
As stated in the main text, two characteristically different imaging modes were used, in which either the p-system gives a strong signal (p-imaging mode, 1 in Figure SI3 ), or all parts of the molecule are equally visible (full imaging mode, 2 in Figure SI3 ). The mode of imaging does not change with the applied voltage. However, by applying small voltage pulses of ca. 3.5 V, one can sometimes switch between the modes in a random way, as shown in Figure SI3 .
Occasionally, a third mode (mode 3) was seen, in which the alkoxy chains are accentuated, as well as a mixed mode (2 / 3). We think that the different imaging modes can be attributed to different tip conditions: Probably, the tip apex is changed due to the picking up or the release of organic particles. This effect can be related to an individual molecule, which is trapped at the apex of the scanning tip and dragged over the substrate before it is stripped off at the next molecular chain. [3] From such an image, we were able to determine the orientation of the molecules with respect to the substrate. We emphasized for each molecule the position of its characteristic dark line which bisects each porphyrin core and originates from two downward-tilted pyrrole rings (see main text; black lines in Figure SI4a ). In total, three different directions were found, two of them always including an angle of approximately 120 degrees.
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The derivative of the STM image clearly shows the principal directions of the Cu(111) substrate ( Figure SI4b , green star). By superposition of the topographic STM image ( Figure   SI4a ) and its derivative ( Figure SI4b ), the three molecular orientations can be related to the principal directions of the substrate (green and black star in Figure SI4c ). It has to be kept in mind that, in STM images, drift effects are reflected much more strongly in the slow scanning direction (here the vertical direction) than in the fast one (horizontal direction). Furthermore, the principal directions of the substrate can be determined with a higher precision than those of the dark lines, because of the small dimensions of an individual molecule. Nevertheless, the result shows that, within an uncertainty of 5 degrees, the characteristic dark lines follow the principal directions of the substrate.
The angle between the dark line, representing a diagonal through the porphyrin core, and the direction along the cyanophenyl groups amounts to 135 degrees (anticlockwise). As the angle between the principal directions of the substrate is 120 degrees, straight sections within the molecular chains are tilted by an angle of (15 ± 5) degrees against the principal directions. Figure SI5 shows STM images of the molecular chains with the coverage increasing from image (a) to (d). At low coverage, the chains show nearly no branching, whereas with increasing coverage, the number of branches grows. At very high coverages (about 0.8 ML, Figure SI5d ), the formation of single pores can be observed (white circles in Figure SI5d ).
Hence, the transition from the chainlike arrangements of 2 and 3 to the respective networks is caused by the decreasing space available for the molecules and the growth of the networks starts with a single pore. 
